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UTILISING AUTQFOCUS INFORMATION IN A DIGITAL IMAGE CAMERA. 

Field of the Invention 

The present invention relates to an image processing 
menhod and apparatus and, in particular, discloses a process 
for Utilising Autofocus Information in a Digital Image Camera. 
Background of the Invention 

Recently, digital cameras have become increasingly 
popular. These cameras normally operate by means of imaging a 
desired image utilising a charge coupled device (CCD) array and 
storing the imaged scene on an electronic storage medium for 
later down loading onto a computer system for subsequent 
manipulation and printing out. Normally, when utilising a 
computer system to print out an image, sophisticated software 
may be available to manipulate the image in accordance with 
requirements . 

Unfortunately such systems require significant post 
processing of a captured image and normally present the image 
in an orientation to which is was taken, relying on the post 
processing process to perform any necessary or required 
modifications of the captured image. 
Summary of the Invention 

It is an object of the present invention to provide a 
means for enhanced processing of images captured by a digital 
camera utilising autofocus information. 

In accordance with a first aspect of the present invention 
there is provided a method of processing a digital image 
comprising : 

capturing the image utilising an adjustable focusing 
technique; 

ut il ising the focusing settings as an indicator of the 
position of structures within the image; 

processing the image, utilising the said focus settings to 
produce effects specific to said focus settings; and 

printing out the image. 
Preferably the image can be captured utilising a zooming 
technique; and the zooming settings can be used in a heuristic 
manner so as to process portions of said image. 
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3rief Description of the Drawings 

Notwithstanding any other forms which may fail within the 
scope of the present invention, preferred forms of the 
invention will now be described, by way of example only, with 
reference to the accompanying drawings which: 

Fig. 1 illustrates the method of the preferred embodiment. 
Description of Preferred Embodiments 

The preferred embodiment is preferable implemented through 
suitable programming of a hand held camera device such as that 
described in the concurrently filed application entitled "A 
Digital Image Printing Camera with Image Processing Capability" 
filed concurrently herewith by the present applicant the 
content of which is hereby specifically incorporated by cross 
reference and the details of which, and other related 
applications are set out in the tables below. 

The aforementioned patent specification discloses a camera 
system, hereinafter known as an "Artcam" type camera, wherein 
sensed images can be directly printed out by an Artcam portable 
camera unit. Further, the aforementioned specification 

discloses means and methods for performing various 
manipulations on images captured by the camera sensing device 
leading to the production of various effects in any output 
image. The manipulations are disclosed to be highly flexible 
in nature and can be implemented through the insertion into the 
Artcam of cards having encoded thereon various instructions for 
the manipulation of images, the cards hereinafter being known 
as Artcards. The Artcam further has significant onboard 
processing power by an Artcam Central Processor unit (AC?) 
which is interconnected to a memory device for the storage of 
important data and images. 

In the preferred embodiment, autofocus is achieved by 
processing of a CCD data stream to ensure maximum contrast. 
Techniques for determining a focus position based on a CCD data 
stream are known. For example, reference is made to "The 
Encyclopedia of Photography" editors Leslie Stroebel and 
Richard Zakia, published 1993 by Butterworth-Heinemann and 
"Applied Photographic Optics" by London & Boston, Focal Press, 
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1988. These techniques primarily rely on measurements of 
contrast between adjacent pixels over portions of an input 
image. The image is initally processed by the ACP in order to 
determine a correct autofocus setting. 

This autofocus information is then utilised by the ACP in 
certain modes, for example, when attempting to locate faces 
within the image, as a guide to the likely size of any face 
within the image, thereby simplifying the face location 
process . 

Turning- now to Fig. 1, there is illustrated 1 an example 
of the method utilised to determine likely image 
characteristics for examination by a face detection algorithm. 

Various images eg. 2, 3 and 4 are imaged by the camera 
device. As a by product of the operation of the auto-focusing 
the details of the focusing settings are stored by the ACP. 
Additionally, a current position of the zoom motor is also 
utilised 6. Both of these settings are determined by the ACP. 
Subsequently, the ACP applies any analysis techniques 8 to the 
detected values before producing an output 9 having a magnitude 
corresponding to the likely depth location of objects of 
interest within the image. 

Next, the depth value is utilised in a face detection 
algorithm 10 running on the ACP 31 in addition to the inputted 
sensed image 11 so as to locate objects within the image. A 
close range value 9 indicates a high probability of a portrait 
image, a medium range indicates a high probability of a group 
photograph and a further range indicates a higher probability 
of a landscape image. This probability information can be 
utilised as an aid for the face detection algorithm and also 
can be utilised for selecting between various parameters when 
producing ''painting" effects within the image or painting the 
image with clip arts or the like, with different techniques or 
clip arts being applied depending on the distance to an object. 

It would be appreciated by a person skilled in the art 
that numerous variations and/or modifications may be made to 
the present invention as shown in the specific embodiment 
without departing from the spirit or scope of the invention as 
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broadly described. The present embodiment is, therefore, to be 
considered in all respects to be illustrative and not 
restrictive . 

The present invention is futher best utilized in the 
Artcam device, the details of which are set out in the 
following paragraphs although it is not restricted thereto. 
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Ink Jet Technologies 

The embodiments of the invention use an ink jet printer 
type device. Of course many different devices could be used. 
However presently popular ink jet printing technologies are 
unlikely to be suitable. 

The most significant problem with thermal Inkjet is power 
consumption. This is approximately 100 times that required for 
high speed, and stems from the energy-inefficient means of drop 
ejection. This involves the rapid boiling of water to produce a 
vapor bubble which expels the ink. Water has a very high heat 
capacity, and must be superheated in thermal inkjet 
applications. This leads to an efficiency of around 0.02%, from 
electricity input to drop momentum (and increased surface area) 
out . 

The most significant problem with piezoelectric inkjet is 
size and cost. Piezoelectric crystals have a very small 
deflection at reasonable drive voltages, and therefore require 
a large area for each nozzle. Also, each piezoelectric actuator 
must be connected to its drive circuit on a separate substrate. 
This is not a significant problem at the current limit of 
around 300 nozzles per print head, but is a major impediment to 
the fabrication of pagewide print heads with 19,200 nozzles. 

Ideally, the inkjet technologies used meet the stringent 
requirements of in-camera digital color printing and other high 
quality, high speed, low cost printing applications. To meet 
the requirements of digital photography, new inkjet 
technologies have been created. The target features include: 

low power (less than 10 Watts) 

high resolution capability (1,600 dpi or more) 
photographic quality output 
low manufacturing cost 

small size (pagewidth times minimum cross section) 
high speed (< 2 seconds per page) . 

All of these features can be met or exceeded by the inkjet 
systems described below with differing levels of difficulty. 45 
different inkjet technologies have been developed by the 
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Assignee to give a wide range of choices for high volume 
manufacture. These technologies form part of separate 

applications assigned to the present Assignee as set out in the 
table below. 

The inkjet designs shown here are suitable for a wide 
range of digital printing systems, from battery powered one- 
time use digital cameras, through to desktop and network 
printers, and through to commercial printing systems 

For ease of manufacture using standard process equipment, 
the print head is designed to be a monolithic 0.5 micron CMOS 
chip with MEMS post processing. For color photographic 
applications, the print head is 100 mm long, with a width which 
depends upon the inkjet type. The smallest print head designed 
is IJ38, which is 0.35 mm wide, giving a chip area of 35 square 
mm. The print heads each contain 19,200 nozzles plus data and 
control circuitry . 

Ink is supplied to the back of the print head by injection 
molded plastic ink channels. The molding requires 50 micron 
features, which can be created using a lithographically 
micromachined insert in a standard injection molding tool. Ink 
flows through holes etched through the wafer to the nozzle 
chambers fabricated on the front surface of the wafer. The 
print head is connected to the camera circuitry by tape 
automated bonding . 
Cross-Ref erenced Applications 

The following table is a guide to cross-referenced patent 
applications filed concurrently herewith and discussed 
hereinafter with the reference being utilized in subsequent 
tables when referring to a particular case: 



Docket 
No. 


Reference 


Title 


IJ01US 


IJ01 


Radiant Plunger Ink Jet Printer 


IJ02US 


IJ02 


Electrostatic Ink Jet Printer 


IJ03US 


IJ03 


Planar Thermoelastic Bend Actuator Ink Jet 


IJ04US 


IJ04 


Stacked Electrostatic Ink Jet Printer 


IJ05US 


IJ05 


Reverse Spring Lever Ink Jet Printer 


IJ06US 


IJ06 


Paddle Type Ink Jet Printer 


IJ07US 


IJ07 


Permanent Magnet Electromagnetic Ink Jet Printer 


IJ08US 


IJ08 


Planar Swing Grill Electromagnetic Ink Jet Printer 
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T TAflT TO 


t Tnn 


Pump Action Refill Ink Jet Printer 




T T1 A. 
IJ 1 U 


Pulsed Magnetic Field Ink Jet Printer 


T T1 1 T TO 
IJ 1 1 Uo 


T T1 1 


Two Plate Reverse Firing Electromagnetic Ink Jet Printer 


TT1 0T TC 


IJ 1 Z 


Linear Stepper Actuator Ink Jet Printer 


IJ13US 


IJ13 


Gear Driven Shutter Ink Jet Printer 


T T 1 A T TO 

1J I4US 


T T 1 A 

IJ 14 


1 apered Magnetic role Electromagnetic Ink Jet Printer 


T T 1 CT TC 
1 J 1 3 U S 


tti r 
IJ I J 


Linear Spring Electromagnetic Grill Ink Jet Printer 


T T 1 ZTT TC 

IJ16US 


IT1 /■ 

I J 1 6 


Lorenz Diaphragm Electromagnetic Ink Jet Printer 


IJ17US 


IJ17 


PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet 
Printer 


T T 1 OT TC 

IJ18US 


T T 1 O 

IJ 1 8 


Buckle Grip Oscillating Pressure Ink Jet Printer 


T T 1 AT TC 


T T 1 A 

IJ \y 


Shutter Based Ink Jet Printer 


T TOAT TC 


T TO A 


Curling Calyx Thermoelastic Ink Jet Printer 


T TO 1 T TC 

IJ2IUS 


T TO 1 

IJ21 


Thermal Actuated Ink Jet Printer 


T TOOT TC 

IJ22US 


T TO O 

IJ22 


Ins Motion Ink Jet Printer 


T TO TO 

IJ2>US 


T TO O 


Direct Fmng rhermal Bend Actuator Ink Jet Printer 


T TO A T T O 

IJ24US 


IJ24 


Conductive PTFE Ben Activator Vented Ink Jet Printer 


IJ25US 


IJ25 


Magnetostrictive Ink Jet Printer 


IJ26US 


IJ26 


Shape Memory Alloy Ink Jet Printer 


IJ27US 


IJ27 


Buckle Plate Ink Jet Printer 


IJ28US 


IJ28 


Thermal Elastic Rotary Impeller Ink Jet Printer 


IJ29US 


IJ29 


Thermoelastic Bend Actuator Ink Jet Printer 


IJ30US 


IJ30 


Thermoelastic Bend Actuator Using PTFE and Corrugated Copper 
Ink Jet Printer 


IJ31US 


IJ31 


Bend Actuator Direct Ink Supply Ink Jet Printer 


IJ32US 


IJ32 


A High Young's Modulus Thermoelastic Ink Jet Printer 


IJ33US 


IJ33 


Thermally actuated slotted chamber wall ink jet printer 


IJ34US 


IJ34 


Ink Jet Printer having a thermal actuator comprising an external 
coiled spnng 


T TO CT TC 


T TO C 


I rough Container Ink Jet Printer 


IJ36US 


IJ36 


Dual Chamber Single Vertical Actuator Ink Jet 


IJ37US 


IJ37 


T~X 1 "V T Iff* ITT * it 1 — ^ 1 a TIT. 

Dual Nozzle Single Horizontal Fulcrum Actuator Ink Jet 


IJ38US 


IJ38 


Dual Nozzle Single Horizontal Actuator Ink Jet 


IJ39US 


IJ39 


A single bend actuator cupped paddle ink jet printing device 


IJ40US 


IJ40 


A thermally actuated ink jet printer having a series of thermal 
actuator units 


IJ41US 


IJ41 


A thermally actuated ink jet printer including a tapered heater 
element 


IJ42US 


IJ42 


Radial Back-Curling Thermoelastic Ink Jet 


IJ43US 


IJ43 


Inverted Radial Back-Curling Thermoelastic Ink Jet 


IJ44US 


IJ44 


Surface bend actuator vented ink supply ink jet printer 


IJ45US 


IJ45 


Coil Acutuated Magnetic Plate Ink Jet Printer 



Tables of Drop-on-Demand Inkjets 

Eleven important characteristics of the fundamental 
operation of individual Inkjet nozzles have been identified. 
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These characteristics are largely orthogonal, and so can be 
elucidated as an eleven dimensional matrix. Most of the eleven 
axes of this matrix include entries developed by the present 
assignee . 

The following tables form the axes of an eleven 
dimensional table of inkjet types. 
Actuator mechanism (18 rypes) 
Basic operation mode (7 types) 
Auxiliary mechanism (8 types) 

Actuator amplification or modification method (17 types) 
Actuator motion (19 types) 
Nozzle refill method (4 types) 

Method of restricting back-flow through inlet (10 types) 
Nozzle clearing method (9 types) 
Nozzle plate construction (9 types) 
Drop ejection direction (5 types) 
Ink type (7 types) 

The complete eleven dimensional table represented by these 
axes contains 36.9 billion possible configurations of inkjet 
nozzle. While not all of the possible combinations result in a 
viable inkjet technology, many million configurations are 
viable. It is clearly impractical to elucidate all of the 
possible configurations. Instead, certain inkjet types have 
been investigated in detail. These are designated IJ01 to IJ45 
above . 

Other inkjet configurations can readily be derived from 
these 45 examples by substituting alternative configurations 
along one or more of the 11 axes. Most of the IJ01 to IJ45 
examples can be made into inkjet print heads with 
characteristics superior to any currently available inkjet 
technology . 

Where there are prior art examples known to the inventor, 
one or more of these examples are listed in the examples column 
of the tables below. The IJ01 to IJ45 series are also listed in 
the examples column. In some cases, a printer may be listed 
more than once in a table, where it shares characteristics with 
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more than one entry. 

Suitable applications include: Home printers, Office 
network printers, Short run digital printers, Commercial print 
systems, Fabric printers, Pocket printers, Internet WWW 
printers, Video printers, Medical imaging, Wide format 
printers, Notebook PC printers, Fax machines, Industrial 
printing systems, Photocopiers, Photographic minilabs etc. 

The information associated with the aforementioned 1 
dimensional matrix are set out in the following tables. 
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Ink Jet Printing 

A large number of new forms of ink jet printers have been 
developed to facilitate alternative ink jet technologies for the 
image processing and data distribution system. Various 
combinations of ink jet devices can be included in printer 
devices incorporated as part of the present invention. 
Australian Provisional Patent Applications relating to these ink 
jets which are specifically incorporated by cross reference 
include : 



Australian 
Provisional 
1^1 umocr 


Filing Date 


Title 


rUoUOD 


1 j-JUl-V / 


Image Creation Method and Apparatus (U01) 


rUoU 11 


l !)-jui-y / 


Image Creation Method and Apparatus (IJ02) 


V>r\Qf\A A 

rUoU4U 


1 Ti,i on 
1 J-JUl-V / 


Image Creation Method and Apparatus (IJ03) 


rUoU / 1 


1 D-Jul-V / 


Image Creation Method and Apparatus (IJ04) 


posn/i n 
rUoU4 / 


1 c Till no 


Image Creation Method and Apparatus (IJ05) 




i c Tui on 


Image Creation Method and Apparatus (IJ06) 




1 ^ Tul Q7 


image ^reauon ivieinou ana Apparatus ^jju/ ) 




1 S Till 07 


linage V^rcallUiI IVlcLIlOU dllU /-VpparaLUS ^UUoJ 




1 S- Iii!_07 

1 J J Ul-y / 


Itnciop 1^ rp*c\X\ r\t\ TV/f Atrt/"^/"i ctnn A t^Tict rati ic (\ \V\Q\ 
Ullage ^ICallUIl IVACinUU allU /Appal alUb \lJ\fyj 


PO8056 

I UOvJU 


1 5- JuI-97 


Imficrf* r^rpjitinn K/fpthoH snH AnnaratiiQ (\ 1 1 OA 


PO8069 


15-JuI-97 


Imj>op Prpatinn K/ff^thnH ?inH A nn?ir5itiiQ (\ I 1 W 
iiii a^v^ i Vw-ciLiwii iviwiiiwu aiiu / vjjjjai aiu j \*-** / 


PO8049 


15-Ju!-97 


Image Creation Method and Apparatus (IJ12) 


PO8036 


15-Jul-97 


Image Creation Method and Apparatus (I J 13) 


PO8048 


15-Jul-97 


Image Creation Method and Apparatus (IJ14) 


PO8070 


15-Jul-97 


Image Creation Method and Apparatus (IJ 15) 


PO8067 


15-Jul-97 


Image Creation Method and Apparatus (IJ16) 


PO8001 


1S-JuI-97 


Image Creation Method and Apparatus (I J 1 7) 


PO8038 


15-Jul-97 


Image Creation Method and Apparatus (IJ1 8) 


PO8033 


15-JuI-97 


Image Creation Method and Apparatus (IJ19) 


PO8002 


15-JuI-97 


Image Creation Method and Apparatus (IJ20) 


PO8068 


15-JuI-97 


Image Creation Method and Apparatus (IJ21) 


PO8062 


15-Jul-97 


Image Creation Method and Apparatus (IJ22) 


PO8034 


15-Jul-97 


Image Creation Method and Apparatus (IJ23) 


PO8039 


15-Jul-97 


Image Creation Method and Apparatus (IJ24) 


PO8041 


15-Jul-97 


Image Creation Method and Apparatus (IJ25) 


PO8004 


15-Jul-97 


Image Creation Method and Apparatus (IJ26) 
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1 S- Tii1-Q7 


llUag,C v^ICallUIl 1Y1CIIHJU atlU /-\ppaldlUi> \UA 1 ) 




1 J-JUr" / 


UUagC V^ICallUIl IVICIIIUU dllU /AJjpal dlUb ^IJZo^ 


POK04? 


1 Tnl-97 

1 -> J U I 7 / 


Tmnap Prp^tinn N/Tf^tnf^H ann A nr^pr^itiic T7Q^ 


PO8064. 


1 S-lii|-Q7 




r W7J O/ 




Ttn acTF* f^r^iition N/TptnoH cinH Ar^r^?irsitiicfTl'^l N \ 
lllla^C V^ICaLlUH IVlCLIIiJU allU AUUalatUo ^UJ J J 






lllla^C V^ICaLlLMI 1V1CLI1UU allU rt.ppd.1 alli:> \IJJA) 


Jr r Uooo 


1 7 Q7 


image i^reauon ivieinou anu /\pparaius j ) 


PP08Q1 
rrUoy 1 


1 7 n^<- 07 


Image Creation Method and Apparatus (IJ34) 


DDflOOH 

rrUoVU 


i z-uec-y / 


Image Creation Method and Apparatus (IJ35) 


rrllo /i 


1 O Q'7 

i z-uec-y / 


Image Creation Method and Apparatus (IJ36) 




i z-uec-y / 


Image Creation Method and Apparatus (IJ37) 




1 z-L>ec-y / 


Image Creation Method and Apparatus (IJ38) 


nn 1 IOC 


t y-Jan-yo 


An Image Creation Method and Apparatus (IJ39) 


DDO COO 

rrzjVz 


zD-Mar-Vo 


An Image Creation Method and Apparatus (IJ40) 




OS A/fat- OC 

z j-iviar-yo 


Image Creation Method and Apparatus (IJ41 ) 


PP3991 


9-Jun-98 


Image Creation Method and Apparatus (IJ42) 


PP3987 


9-Jun-98 


Image Creation Method and Apparatus (IJ43) 


PP3985 


9-Jun-98 


Image Creation Method and Apparatus (IJ44) 


PP3983 


9-Jun-98 


Image Creation Method and Apparatus (IJ45) 



Ink Jet Manufacturing 

Further, the present application may utilize advanced 
semiconductor fabrication techniques in the construction of large 
arrays of ink jet printers. Suitable manufacturing techniques 
are described in the following Australian provisional patent 
specifications incorporated here by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


P07935 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM01) 


P07936 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM02) 


P07937 


I5-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM03) 


PO8061 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM04) 


PO8054 


15-Jut-97 


A Method of Manufacture of an Image Creation Apparatus (IJM05) 


PO8065 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM06) 


PO8055 


15-M-97 


A Method of Manufacture of an Image Creation Apparatus (IJM07) 


PO8053 


15-M-97 


A Method of Manufacture of an Image Creation Apparatus (IJM08) 


PO8078 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM09) 
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P07933 


15-Jul-97 


A Method of Manufacture or an Image Creation Apparatus (IJMIO) 


PO7950 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMl l) 


P07949 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMl 2) 


PO8060 


15-Jul-97 


A Method or Manufacture or an Image Creation Apparatus (IJMl 3) 


PO8059 


15-Jul-97 


A Method or Manufacture or an Image Creation Apparatus (IJMl 4) 


PO8073 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMl 5) 


PO8076 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMl 6) 


PO8075 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMl 7) 


PO8079 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMl 8) 


PO8050 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMl 9) 


PO8052 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM20) 


P07948 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM21) 


P07951 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM22) 


PO8074 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM23) 


P07941 


15-JuI-97 


A Method of Manufacture of an Image Creation Apparatus (IJM24) 


PO8077 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM25) 


PO8058 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM26) 


PO8051 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM27) 


PO8045 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM28) 


P07952 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM29) 


PO8046 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM30) 


PO8503 


ll-Aug-97 


A Method of Manufacture of an Image Creation Apparatus (UM30a) 


PO9390 


23-Sep-97 


A Method of Manufacture of an Image Creation Apparatus (IJM3 1) 


P09392 


23-Sep-97 


A Method of Manufacture of an Image Creation Apparatus (IJM32) 


PP0889 


12-Dec-97 


A Method of Manufacture of an Image Creation Apparatus (IJM35) 


PP0887 


12-Dec-97 


A Method of Manufacture of an Image Creation Apparatus (IJM36) 


PP0882 


12-Dec-97 


A Method of Manufacture of an Image Creation Apparatus (IJM37) 


PP0874 


12-Dec-97 


A Method of Manufacture of an Image Creation Apparatus (IJM38) 


PP1396 


19-Jan-98 


A Method of Manufacture of an Image Creation Apparatus (IJM39) 


PP2591 


25-Mar-98 


A Method of Manufacture of an Image Creation Apparatus (IJM41) 


PPj>989 


9-Jun-98 


A Method or Manuf acture of an Image Creation Apparatus (IJM40) 


PP3990 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM42) 


PP3986 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM43) 


PP3984 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM44) 


PP3982 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM45) 
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Fluid Supply 

Further, the present application may utilize an ink delivery 
system to the ink jet head. Delivery systems relating to the 
supply of ink to a series of ink jet nozzles are described in the 
following Australian provisional patent specifications, the 
disclosure of which are hereby incorporated by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


PO8003 


15-Jul-97 


Supply Method and Apparatus (Fl) 


PO8005 


15-Jul-97 


Supply Method and Apparatus (F2) 


PO9404 


23-Sep-97 


A Device and Method (F3) 



MEMS Technology 



Further, the present application may utilize advanced 
semiconductor microelectromechanicai techniques in the 
construction of large arrays of ink jet printers. Suitable 
microelectromechanicai techniques are described in the following 
Australian provisional patent specifications incorporated here by 
cross-reference : 



Australian 
Provisional 
Number 


Filing Date 


Title 


P07943 


15-Jul-97 


A device (MEMS01) 


PO8006 


15-Jul-97 


A device (MEMS02) 


PO8007 


15-Jul-97 


A device (iMEMS03) 


PO8008 


15-Jul-97 


A device (MEMS04) 


PO8010 


15-Jul-97 


A device (MEMS05) 


PO8011 


15-Jul-97 


A device (MEMS06) 


P07947 


15-Jul-97 


A device (MEMS07) 


P07945 


15-Jul-97 


A device (MEMS08) 


P07944 


15-Jul-97 


A device (MEMS09) 


P07946 


15-Jul-97 


A device (MEMS 10) 


P09393 


23-Sep-97 


A Device and Method (MEMS1 1) 


PP0875 


12-Dec-97 


A Device (MEMS 12) 


PP0894 


12-Dec-97 


A Device and Method (MEMS 13) 



ART 08 US 



- 41 - 

IR Technologies 

Further, the present application may include the utilization 
of a disposable camera system such as those described in the 
following Australian provisional patent specifications 
5 incorporated here by cross-reference: 





Australian 
Provisional 
Number 


Filing Date 


Title 




PP0895 


12-Dec-97 


An Image Creation Method and Apparatus (IR01) 




PP0870 


12-Dec-97 


A Device and Method (IR02) 




PP0869 


12-Dec-97 


A Device and Method (IR04) 




PP0887 


12-Dec-97 


Image Creation Method and Apparatus (IR05) 




PP0885 


12-Dec-97 


An Image Production System (IR06) 




PP0884 


12-Dec-97 


Image Creation Method and Apparatus (IR10) 




PP0886 


12-Dec-97 


Image Creation Method and Apparatus (IR12) 




PP0871 


12-Dec-97 


A Device and Method (IR13) 




PP0876 


12-Dec-97 


An Image Processing Method and Apparatus (IR14) 




PP0877 


12-Dec-97 


A Device and Method (IR16) 




PP0878 


12-Dec-97 


A Device and Method (IR17) 




PP0879 


12-Dec-97 


A Device and Method (IR18) 




PP0883 


12-Dec-97 


A Device and Method (IR19) 




PP0880 


12-Dec-97 


A Device and Method (IR20) 




PP088I 


12-Dec-97 


A Device and Method (IR21) 



DotCard Technologies 

Further, the present application may include the utilization 
10 of a data distribution system such as that described in the 
following Australian provisional patent specifications 
incorporated here by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


PP2370 


16-Mar-98 


Data Processing Method and Apparatus (DotOl) 


PP2371 


16-Mar-98 


Data Processing Method and Apparatus (Dot02) 
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Art cam Technologies 

Further, the present application may include the utilization 
of camera and data processing techniques such as an Artcam type 
device as described in the following Australian provisional 
patent specifications incorporated here by cross-reference: 



Australian 
Provisional 
Number 


ruing uaie 


1 1116 


P07991 


15-Jul-97 


Image Processing Method and Apparatus (ART01) 


PO8505 


ll-Aug-97 


Image Processing Method and Apparatus (ARTOla) 


P07988 


15-Jul-97 


Image Processing Method and Apparatus (ART02) 


P07993 


15-Jul-97 


Image Processing Method and Apparatus (ART03) 


PO8012 


1 5-M-97 


Image Processing Method and Apparatus (ART05) 


PO8017 


15-Jul-97 


Image Processing Method and Apparatus (ART06) 


PO8014 


1 5-Jul-97 


Media Device (ART07) 


PO8025 


15-Jul-97 


Image Processing Method and Apparatus (ART08) 


PO8032 


15- Jul-97 


Image Processing Method and Apparatus (ART09) 


P07999 


15-Jul-97 


Image Processing Method and Apparatus (ART 10) 


P07998 


15-Jul-97 


Image Processing Method and Apparatus (ART1 1) 


PO803 1 


15-Jul-97 


Image Processing Method and Apparatus (ART 12) 


PO8030 


15-Jul-97 


Media Device (ART 13) 


P08498 


ll-Aug-97 


Image Processing Method and Apparatus (ART 14) 


P07997 


15-Jul-97 


Media Device (ART15) 


P07979 


15-Jul-97 


Media Device (ART16) 


PO8015 


15-Jul-97 


Media Device (ART 17) 


P07978 


15-Jul-97 


Media Device (ART18) 


P07982 


15-Jul-97 


Data Processing Method and Apparatus (ART 19) 


P07989 


15-Jul-97 


Data Processing Method and Apparatus (ART20) 


PO8019 


15-Jul-97 


Media Processing Method and Apparatus (ART21) 


PO7980 


15-Jul-97 


Image Processing Method and Apparatus (ART22) 


P07942 


15-Jul-97 


Image Processing Method and Apparatus (ART23) 


PO8018 


15-Jul-97 


Image Processing Method and Apparatus (ART24) 


P07938 


15-M-97 


Image Processing Method and Apparatus (ART25) 


PO8016 


15-Jul-97 


Image Processing Method and Apparatus (ART26) 


PO8024 


15-Jul-97 


Image Processing Method and Apparatus (ART27) 


PO7940 


15-Jul-97 


Data Processing Method and Apparatus (ART28) 


P07939 


15-Jul-97 


Data Processing Method and Apparatus (ART29) 


PO8501 


ll-Aug-97 


Image Processing Method and Apparatus (ART30) 
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1 1 a iwt m 
1 1 -AUg-V / 


Image Processing Method and Apparatus (ART3 1) 


P07987 


i j-Jui-y / 


Data Processing Method and Apparatus (ART:>2) 




15-Jul-97 


Image Processing Method and Apparatus (ART33) 


rOiS4y / 


1 1 -Aug-V / 


Image Processing Method and Apparatus (ART30) 


PO5029 


1 C I . . 1 A 1 

O-Jul-97 


Sensor Creation Method and Apparatus (ART36) 


P07985 


1 ^-Jul-97 


Data Processing Method and Apparatus (ART37) 


PO8020 


15-Jul-97 


Data Processing Method and Apparatus (ART38) 


PO8023 


15-Jul-97 


Data Processing Method and Apparatus (ART39) 


P09395 


23-Sep-97 


Data Processing Method and Apparatus (ART4) 


PO8021 


15-Jul-97 


Data Processing Method and Apparatus (ART40) 


PO8504 


1 l-Aug-97 


Image Processing Method and Apparatus (ART42) 


PO8000 


15-Jul-97 


Data Processing Method and Apparatus (ART43) 


P07977 


15-Jul-97 


Data Processing Method and Apparatus (ART44) 


P07934 


15-Jul-97 


Data Processing Method and Apparatus (ART45) 


PO7990 


15-Jul-97 


Data Processing Method and Apparatus (ART46) 


P08499 


1 l-Aug-97 


Image Processing Method and Apparatus (ART47) 


PO8502 


ll-Aug-97 


Image Processing Method and Apparatus (ART48) 


P07981 


15-Jul-97 


Data Processing Method and Apparatus (ART50) 


P07986 


15-Jul-97 


Data Processing Method and Apparatus (ART5 1 ) 


P07983 


15-Jul-97 


Data Processing Method and Apparatus (ART52) 


PO8026 


15-Jul-97 


Image Processing Method and Apparatus (ART53) 


PO8027 


15-Jul-97 


Image Processing Method and Apparatus (ART54) 


PO8028 


15-Jul-97 


Image Processing Method and Apparatus (ART56) 


P09394 


23-Sep-97 


Image Processing Method and Apparatus (ART57) 


P09396 


23-Sep-97 


Data Processing Method and Apparatus (ART58) 


P09397 


23-Sep-97 


Data Processing Method and Apparatus (ART59) 


P09398 


23-Sep-97 


Data Processing Method and Apparatus (ART60) 


P09399 


23-Sep-97 


Data Processing Method and Apparatus (AR T61 ) 


PO9400 


23-Sep-97 


Data Processing Method and Apparatus (ART62) 


PO940 1 


23-Sep-97 


Data Processing Method and Apparatus (ART63) 




IT. C 01^ 07 

zJ-^ep-v / 


Data Processing Method and Apparatus (ART64) 


PO9403 


23-Sep-97 


Data Processing Method and Apparatus (ART65) 


PO9405 


23-Sep-97 


Data Processing Method and Apparatus (ART66) 


PP0959 


16-Dec-97 


A Data Processing Method and Apparatus (ART68) 


PP1397 


19-Jan-98 


A Media Device (ART69) 
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We Claim : 

1. A method of processing a digital image comprising: 
capturing the image utilising an adjustable focusing 

technique; 

5 utilising the focusing settings as an indicator of the 

position of structures within the image; and 

processing the image, utilising the said focus settings to 
produce effects specific to said focus settings. 

2. A method as claimed in claim 1 further comprising the step 
10 of: 

capturing said image utilising a zooming technique; and 
utilising zooming settings in a heuristic manner so as to 
■}'\ process portions of said image. 

3. A method as claimed in claim 1 wherein said processing step 
15,i, comprises utilising said auto focus information to assist in the 

^ location of objects within the image. 

4 . A method as claimed in claim 1 wherein said focus setting is 
^ derived from a CCD captured digital image a CCD captured 

O digital image. 
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Abstract 

A method of processing a digital image comprising: capturing the 
image utilising an adjustable focusing technique; utilising the 
focusing settings as an indicator of the position of structures 
within the image; and processing the image, utilising the said 
focus settings to produce effects specific to said focus 
settings . 
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□ Declaration 
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(37 CFR 1.16(e)) 
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Attorney Docket Number 



First Named Inventor 



ART08 US 



Kia Silverbrook 



COMPLETE IF KNOWN 



Application Number 



Filing Date 



Group Art Unit 



Examiner Name 



/ 



10 July 1998 



As a bo low named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 

I befieve I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
na mes are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 



Utilising Autofocus Information for Image Processing in a Digital Camera 



the specification of which 

is attached hereto 
OR 

□ was filed on (MM/DD/YYYY) 



(Title of the Invention) 



Application Number £ 



] and was amended on (MM/DD/YYYY) [ 



as United States Application Number or PCT International 

1 (if applicable). 



I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

1 acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56. 



I hereby claim foreign priority benefits under 35 U.S.C. 119{a)-(d) or 365(b) of any foreign application(s) for patent or inventor's 
certificate, or 365(a) of any PCT international application which designated at least one country other than the United States of 
America, listed below and have also identified below, by checking the box, any foreign appfication for patent or inventor's certificate, 
or of any PCT international application having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application 
Numbenfs) 



PO8025 
P07991 



Country 



Australia 
Australia 



Foreign Filing Date 
(MM/DD/YYYY) 



07/15/1997 
07/15/1997 



Priority 
Not Claimed 



□ 
□ 
□ 
□ 



Certified Copy Attached? 
YE§ HQ 



□ 
□ 
□ 



□ 

□ 
□ 



D Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 
I hereby claim the benefit under 35 U.S.C. 1 19(e) of any United States provisional application(s) listed below. 



Application Number(s) 



Filing Date (MM/DD/YYYY) 



| | Additional provisional application 
numbers are listed on a 
supplemental priority data sheet 
PTO/SB/02B attached hereto. 
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DECLARATION — Utility or Design Patent Application 



I hereby claim the benefit under 35 U.S.C. 120 of any United States ap plication (s), or 365(c) of any PCT international application designating the 
United States of America, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 U.S.C. 112, I acknowledge th e duty to disclose 
information which is material to patentability as defined in 37 CFR 1 .56 which became available between the filing date of the prior application 
and the national or PCT international filing date of this application. 



U.S. Parent Application or PCT Parent 
Number 



Parent Filing Date 
(MM/DD/YYYY) 



Parent Patent Number 
(If applicable) 



I I Additional U.S. or PCT international application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached heretoT 



As a named inventor, I hereby appoint the following registered practi tioners) to prosecute this app lication and to tra nsact all business in the Paten t 



and Trademark Office connected therewith: Q customer Number 

OR 



D Registered practitioners) name/registration number listed below 



Place Customer 
Number Bar Code 



Name 



Registration 
Number 



Name 



Registration 
Number 



□ Additional registered practitionerfs) named on supplemental Registered Practitioner Information sheet PTO/SB/02C attached hereto. 



Direct all correspondence to: □ Customer Number 

or Bar Code Label 



OR 2f Correspondence address below 



Name 



Kia Silverbrook 



Address 



Silverbrook Research Pty. Ltd. 



Address 



393 Darling St. 



City 



Balmain 



State 



NSW 



ZIP 



2040 



Country 



Australia 



Telephone + 61 2 9818 6633 



Fax +61 2 9818 6711 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the fike so made are 
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Name of Sole or First Inventor: 



EH A petition has been filed for this unsigned inventor 



Given Name (first and middle Hf anvl) 



Family Name nr Surname 



Kia 



Silverbrook 



Inventor's 
Signature 



Date 



2 July 98 



Residence: City 



Sydney 



State 



NSW 



Country 



Australia 



Citizenship 



Australian 



Post Office Address 



393 Darling St. 



Post Office Address 



City 



Balmain 



State 



NSW 



ZIP 



2040 



Country 



Australia 



D Additional inventors are being named on the supplemental Additional Inventor(s) sheet(s) PTO/SB/02A attached hereto 
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